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[ff$gci] utr>^5^^;i/fi-&{cs^T, gi>ft^ii (i) 
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m & m -f s tf-;i/*Jt-£#. 

ff ^ 1 3 lC|3®CDM-&#. 
#«1 4 tCMOfi^frc 

[if i 7 ] is^isj^^fij^ 5oo~iooooo -e&sif #5 1 3 ~ 1 6 
[ff#5 l 8] y;b;\'-$i-i/a>^nY h^7 7-f -T-$l5t b^MM 3 ?^ 

(Mw) tWL^&Sfr^it (Mn) ©Jt (Mw/Mn) ©-filtf 1 . 8 ^JiT 
$>^ft#^l 3~1 7©^-f*lfr— SlCfH^OM^. 
[ft#^193 . 2, 3, 4. 5, 6, 7. 8, 9, 10, 11, 1 

[1*32 0] M#9(l, 2, 3, 4, 6, 7, 8, 9, 10, 11, 1 2 tC 

[9*52 1] (A) 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 

i, i 2Kfev»T»3ian*r/i/'!r- < n/a&*aBKi*-r6*-&», (b) kfb 

[»#*2 2] (A) »#*1, 2, 3, 4, 6, 7, 8, 9, 10, 1.1, 

i 2cfev^TS83ta*i**K36a&*v^iiT5-/a&*®K:#-r6fi'&flc, (b) 
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IM2 4] ff*S2, 19, 2 OlZj$^Tm&£tlt~%lffi®.isVJVM$:Jfc 
%Hzm? Z Misft. 5: ififcrfr t -T -2. SMt ffiffl&*. 
[9*52 5] ff^l, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12IC 

mm<D&m k &m i 

[0 0 0 1] 

& & fi ^ffcttffl^^/ tc bb-t « . 

[0 0 0 2] 
[&*©&*I5] 

8Mb* 
[0 0 0 3] 

K iSyA^n?? h>^o^y x^-^^^M^^A^J^ati, ±St#&£:as 
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[0 0 04] 
[0 0 0 5] 

T ;i/^r - AS £ fi-^fc** c % T * if =tv#S^# * W« * #«fc "*? f§ * - £ # 

[0 0 0 6] 

#gg¥5- 2 5 5 4 1 5(Cli, mm&W)Mt.LT7)\s>r-Jim'SJiP*Jl'7 4 

i)\ 4fg8¥5 - 2 6 2 8 0 8 tCteu t Kn ^S/^Hfc*"* - * V^Jb? -f K 

&J8v*T, HJltSSCi: Kn*^lStt« r* U J* b 

[0 0 0 7] 

#?8l|ll©B»tt» JtllllWA*****^*^^^ >flS-&ft£«H TOSS'S* 
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[0 0 0 8] 

bT^stir^s. l^l, 3*x&*ffl^tB«©*Ac?rj#+*zfcfc^Ttt 
. i*i*-e^<«ir«i±a!v^ sate ia*W3fcufcis*, utr>^5y 
© *^a-&a©a^©*^i#aT?«ta:jKya:>fl:-^!ftS:ssiii-*-*t, *©*sgfcy 

o 

[0 0 0 9] 

sESSfc^ASftSlTtBaSa:, *J*U<I4, 7§;& x * 

;i/^>^S. ixr;H, x-rM, KS, y &swi, ^sgfe 

[0 0 10] 

itis® (i) ©±t&tf?yx>» % ff*b<tt«ss?x>Tf»y, -fy^ux 

[0011] 

#»iB©y tr>y5^^;ba-grii, M?f § 5 y A t 5 r t A*3 ^ L 
<, -t©««4:-rsAJR«#H:<B. xy $■;!/, ;i/-^x?A. WfSl<« #fc 

[0 0 12] 
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[0 0 13] 
[0 0 14] 
[0 0 1 5] 

[0 0 16] 
[0 0 17] 

it-&®> (I) ©*tS!d<yx>tt, «fc|gj£3*x*n#. SSyi>T?fe53t 
[0 0 18] 

[0019] 

CH 2 =CH-CH = CH-, CH 2 =C (CHj) "CH = CH- CH 2 =C 
H-C (CHg) =CH-, CH 2 =CH-CH = C (CHg) R* -C (R 
" ) =C (R 1 ) -C (R 2 ) =C (R 3 ) CH 2 =CH-CH = CH-CH = 
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CH-, 

[0 0 2 0] 

lit 11 



#5p 1 1 — 0197 



R' % R" , R 1 . R 2 . R 3 <Oft{fr«tbTtt.'f#KIS3tan*:v^, TIB©*; 

- (CH 2 ) n -CH 3 , -CH (CHj) - (CH 2 ) „- C Hg, -CH (CH 2 C 

■ftp (CH 2 ) „ CHy CH (CII 2 CII 3 ) r C (CII 3 ) 2 (CII 2 

) n -CH 3 , -C (CHj) (CH 2 CH 3 ) - (CH 2 ) n "CH 3 , -CgHg, - 
C 6 H 5 (CH 3 ) . -C 6 H 5 (CHj) 2 . - (CH 2 ) „-C 6 H 5 ,-- <CH 2 ) n 
-C 6 H 5 (CH 3 ) . - (CH 2 ) n -C 6 H 5 (CH 3 ) 2 

( n tt 0 a±«ssiT% 2 0 «t) 

[0 02 1] 
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[ft 2] 





.NHs 




7t£ E \z i £{£it£;S#£B 3 y ^ f <,% th%m<Dm L ^ i: 3 la 5 ^ JVM-g?T° 
*y<fe««&, ^ih i K/SA*jS3y{C< <, d-?a^CDS*EV^ (Mw/Mn^l. 1 
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[0 0 2 2] 

^^srt^-eg-S-hic. ^jea^ffiafctf-r*^; 

[0 0 2 3] 
[0 024] 

X^-f- (J> Am. Chem. Soc. ) , 1 9 9 4#, 1 1 6#, 7943 
(Ma c r o mo 1 e c u 1 e s) , 1 9 9 4^, 2 7i, 7 2 2 

Sti* hn*5/ Kft^ttfc£©5^*/i/*iiE*!f«:«v***>©. «fi&na 

Atom Transfer Radical Polymerization 

: ATRP) Jfeifjyfetffetl*. 
[0 0 2 5] 

ry if j ©*t**k ;g«;\n^>ft4&&5^tt^n>f>ffc 

i5y**16Sj tt. ±SE© ry ^>^^s?^;i/M-^ffij ©# 

LtttS ^ic*?* bv*, 3©JS^»5^*;i/a-&Si: btSMAtf 

Matyjaszewski^ • 7^V*> • ^"5A;i/Vt 

_ ( j. Am . chem. Soc.) 1 9 9 5% 117*, 56141 
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ffifl#2 0 0 0-3 0 2 1 2 0f 



1 — 0 1 9 7 4 4 

. n^E l/^rzL-jlX (Macromolecules) 1 9 9 5$, 28i 
. 7 9 0 11, f^fX^X (Science) 1996$. 2 7 2 8 6 61 
. WO 96/3042 l^&m, WO 9 7/1 .8 2 4 7 1^4 S awa 

m o t o 6* V# □ ^ (Macromolecules) 1995 

$, 2 8t, 1 7 2 lJCfcif#**H r &*l*. 
[0 0 2 6] 

[0 0 2 7] 

*^>7y-7^M ( = N -O - ) SJSAMty tr>y&f£ UT/Bv*S. - 

©i-jift^ftSfcLttt, R&ettstii&v^ 2, 2, 6, e-ssi-i-tr 
i/^^^;b j f>2, 2, 5, 5 -sgj- 1 - tfn u 

2, 6, 6 --r 1 - fcf^U V—fyjrlrS/JVjQjU (TEMPO) . 

2, 2, 6, 6»f h5x^- 1 - tf^U 2, 2, 6 

, 6-?h^*^/i/-4-:*-*y- 1 -fcf-^y 2, 2, 

5, 5-fh7^W-l-lfD'J^Mdp^5^ i, 1, 3, 3 --y- 
h^^^JV- 2->f y>f> KU S/^A/K N, N - t - :/^;i/T 

;i/tr/*^;i/ (galvinoxyl) 7 U - 7 A;^C0^^^7 ij - ^ 

[0 0 2 8] 
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[0 0 2 9] 

. tfx (4 - t -zf^JVi/Z F^GVt-;*- 
[0 0 3 0] 

Ma c r o mo 1 e c u 1 e s 1 9 9 5, 2 8, 2 9 9 3 T*$g£ £ tlT 
[0 0 3 1] 
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[-ft 3] 




V / 




[0 0 3 2] 

±12©- h n*j> hMfc£ftfc£©5y*/i/»i)E&fcM^fi«^T?;§v%e,ft$*e 



[0 0 3 3] 
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[0 0 3 4] 

. ^Ma^LTtt^lcotiOfctfi {»©#!, 2WT-fi, 2*0^^17 

yitm-m. mitm—M* a**Kis— mtt&tiazm 

1, 10-7xt>Fn'J>, J: h'J^ffl/7 5>*fflm 

;i/T5>, fh5^f^xf U>s;75X * * Uy b U T S > 

ns. *fe, rffoM^r-f ao h y x h y 7 x-;i/*^ 7 ^ (Ru 

Cl 2 (PPh 3 ) 3 ) tMliibt^atSS. iffl«5:W5fci». * 

2ms*i*. se>ic, rifflfiftto f y ^ h y 7i-;v*x7^ (Fee 

i 2 (PPh 3 ) 3 ) fcaWKtLTfllire**. 

[0 0 3 5] 

d ©assess IMW* a tfyitW. £ fe li a n^>ftxfl/*=^« 

C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH3, C 6 H 5 "C (X) (CH3) 2 



) 

R 4 -C (H) (X) -C0 2 R 5 , R 4 -C (CH 3 ) (X) -COgR 5 . R 4 -C 
(H) (X) -C (O) R 5 , R 4 -C (CH 3 ) (X) -C (O) R 5 , 
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R CgH^ S C^X, 

& 7^;l, 7 3 Kit S/U/^S**^tf &ftS„ 
<^ [0 0 3 6] 

R U R 12 C (X) -R 13 -R 14 -C (R 6 ) =CH 2 (1) 

fflSlCgSJgLfcfcOD, R 13 &. -C (O) O- (x^fM) , -C (O) - ( 
« 1 ~ 2 0 © 2 flf©«»aT? l fl«±£DX-r;^&^tVNT%av\ X & 

[0 0 3 7] 

ItSR 11 , R 12 C0^#:Mi: Lttt, ai^-^as, n-^Dlf 

. R 11 i:R 12 MS^CfeV^T^t|§UT^#^&&^LTV^T*;J:<. "^CDJ:^ 

-R n -R 12 -MU(l -CH 2 CH 2 -, -CH 2 CH 2 CH 2 - - 
CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH 2 CH 2 -, **<«9a*S 
[0 0 3 8] 



ffilIE4# 2 0 0 0- 3 0 2 1 2 0I 
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XCH 2 C (O) O (CH 2 ) n CH = CH 2 , HgC C (H) (X) C (O) O ( 
CH 2 ) n CH = CH 2 , (HgC) 2 C (X) C (O) O (CHj) n CH = CH 2 . 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) „CH = CH 2 , 
[0 0 3 9] 

[ft 4] 



(±K©#5SK:fcV*T, Xttf£i*t, JIS. *fctt3^«, n tt 0 ~ 2 0 ©SSE») 
XCH 2 C (O) O (CH £ ) „0 (CH 2 ) „CH = CH r HgCC (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) ,CH = CH r (HgC) 2 C (X) C (O) 
O (CH 2 ) n O (CH 2 ) m CH = CH 2 . CHgC^C (H) (X) C (O) O 

(CH 2 ) n O (CH 2 ) B CH = CH 2 , 
[0 0 4 0] 

[ft 5] 



<±ffl©«-5£K:;13v>T, XttS*. M, *fctt3->*, nl±i~2 0©Sim. 

mtto~2 otDmm 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) „-CH = CH 2 , o, m, p-CHg 
C (H) (X) -C 6 H 4 - (CH 2 ) „-CH = CH 2 , o, m, P -CH 3 CH 2 
C (H) (X) ~C 6 H 4 - (CH 2 ) n -CH = CH 2 . 
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o, m, P-XCH 2 -C 6 H 4 - (CH 2 ) „-0- (CH 2 ) r CH=CH 2 , o 
, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n ~0- (CH 2 ) r CH 
= CH 2< »• m > P-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n ~0- 
(CH 2 ) ,CH = CH 2< 

(±mo>^Ki3^r. xit&m. jysi, ittteBvm. n » 1 ~ 2 0 comm. 

m { J 0 ~ 2 0 ©*§g£) 

o, ui, p XCII 2 C 6 II 4 O (CII 2 ) n CII ^ CII 2 , o , 1 1 1, p C 

H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) r CH = CH 2 , o, m, p-CH 
3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) J -CH = CH 2 , 
(_tfB©#S;{c^^T, XteffiSl, MM. tifctenym. nl£0~2 OODjflfc) 
o, m, p-XCH 2 -C 6 H 4 -0- ( C H 2 ) n -0- (CHg) ffl — CH = CH 2 
. o, m, P-CH3C (H) (X) -c 6 H 4 -0- (CH 2 ) „-0- (CH 2 ) 
1 „-CH = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) - C gH 4 -0- (CH 
2 ) n ~0- (CH 2 ) m -CH = CH 2 . 

(J:la©#^;^cfe^^T, xii&m. Jl«, tt-iznvm. ntt 1 ~2 0 • 

ml±0~2 0 <DSf50 

H 2 C = C (R 6 ) -R 14 -C (R 11 ) (X) -R 15 -R 12 ( 2 ) 
(5**. R 6 , R 11 . R 12 , R 14 , Xl±±f2{c|^C, R 15 tt, -C ( 

O) O- (JL^rJVm s -C (O) - (^hS) , Sfctt, o-, m-, p- 

R 14 ttitS^^ £fett,&*Kl~-2 O02iC#H (HHSUiCDx— r/l/ 
LTC (O) oa^x^U^SSfctfr.S&BHuEM'UfcJSK, itttgfi^Tft 

»c. R 15 fclt(iC (O) oas. c (o) 7ai-=.u>a«JjgF*Lv^ 
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[0 0 4 1] 

hk* 2 ©ft^ft 

CH 2 =CHCH 2 X, CH 2 =C (CHg) CHgX. CH 2 =CHC (H) (X) 
CH 3 , CH 2 =C (CH 3 ) C (H) (X) CHg. CH 2 =CHC (X) (CHg 
) r CH 2 =CHC (H) (X) C 2 H 5 , CH 2 =CHC (H) (X) CH (C 
H 3 ) T CH 2 =CHC (H) (X) C 6 H 5 . CH 2 =CHC (H) (X) CH 2 
C 6 H 5 , CII 2 -CIICII 2 C (II) (X) CO z R. CII 2 - CII (CH 2 ) 2 C 
(H) (X) -C0 2 R. CH 2 =CH (CH 2 ) 3 C (H) (X) -CO z R, C 
H 2 =CH (CH 2 ) 8 C (H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) (X 
) -C 6 H 5 , CH 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 . CH 2 =CH (C 
H 2 ) 3 C (H) (X) -C 6 H 5 , 

TAs^frM. 7D-;H. 75;i/*^i) 
[0 0 4 2] 

7 n, t - ju m z m -r s a n v > i t x & * =. jv \ t g & © * w m z ^ & * & tf. 

o-, m-, p-CH 2 =CH- (CH 2 ) n -C 6 H 4 -S0 2 X, o-, m-, p 
-CH 2 =CH- (CH 2 ) n -0-C 6 H 4 -S0 2 X, 

(±Sa©#5£ic£^T, XttfiS, «fk, *£ttaf«, n tto ~ 2 o ©H80 

[0 0 4 3] 

Kttaae^sii?**. AffttftWtbTtt. a^©¥v^njif*v7-f 

[0 0 4 4] 

R 1J R 12 C (X) -R 13 -R 14 -C (H) (R 6 ) CH r [Si (R 16 ) 2 _ b ( 
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Y) b O] ,-Si (R ) 3 _ a ( Y) a (3) 

«*, R 6 , R» R 12 , rW Rl« rW. r 1? a , b , m , x , y (i 

XCH 2 C (O) O (CH 2 ) „Si (OCHg) 3, CHgC (H) (X) C (O) 
O (CH 2 ) n S i (OCHg) (CHg) 2 C (X) C (O) O (CH 2 ) n S i 
(OCH3) 3. XCII 2 C (U) O (CII 2 ) n 3i (CII3) (OCII3) T CII 
3 C (H) (X) C (O) O (CH 2 ) „Si (CH 3 ) (OCHg) ^ (CHg) 2 
C (X) C (O) O (CH 2 ) n Si (CHg) (OCHg) 2 , 
(_tffi©«.5£K:£^T, X»£X, -Jfcjfc. n(iO~2 0 0Di|R, ) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCHg) 3. H3CC (H) ( 
X) C (O) O (CH 2 ) n O (CH 2 ) „Si (OCHg) 3, (H3C) 2 C (X) 
C (O) O (CH 2 ) n O (CH 2 ) ,Si (OCHg) 3. CH 3 CH 2 C (H) (X 
) C (O) O (CH 2 ) n O (CH 2 ) m Sl (OCH3) 3 , XCH 2 C (O) O ( 
CH 2 ) n O (CH 2 ) m Si (CHg) (OCHg) 2 , HgCC (H) (X) C (O 
) O (CH 2 ) n O (CH 2 ) r Si (CHg) (OCHg) 2 , (H3C) 2 C (X 
) C (O) O (CH 2 ) n O (CH 2 ) m -Si (CH 3 ) (OCHg) 2> CH3CH 
2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) „-Si (CHg) (OCHg 
> 2^ 

(-hfH©=&5$fC£^T, Xteigjft, MM. SOI, n»l~2 0©S|gL mlJO 

~2o <Dmm 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH3) 3> o, m, p-C 
HgC (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH3) 3, o, m, P - C Hg 
CH 2 C (H) (X) "C 6 H 4 - (CH 2 ) 2 Si (OCHg) 3, o, m, p-X 
CH 2 -C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3, o, m, p-CHgC (H) (X 
) ~C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3. o, m, p-CH 3 CH 2 C (H) ( 
X) -C 6 H 4 - (CH 2 ) 3 Si (OCHg) 3. o, m, p-XCH r C 6 H r 

(CH 2 ) 2 -0- (CH 2 ) 3 S i (OCHg) 3, o, m, p- C H 3 C (H) ( 
X) _C 6 H 4~ (CH 2 ) 2~°" (CH 2 } 3 S 1 (°CH 3 ) 3. o, m, p-C 
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H 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 ~0- (CHj) 3S i (OCH3 
) 3, o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3S i (OCH3) 3. o. m 
, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 Si (OCH3) 3, o, 
m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH £ ) 3- S i (OCH3 
) 3. o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 2 ~0- (CH 2 ) 3- S i ( 
OCH3) 3, o. m, P-CH3C (H) (X) -C 6 H 4 -0- (CH 2 ) g-O 
- (CH 2 ) 3 Si (UUH 3 ) 3, 0, ill, p -GH 3 CH 2 u (H) (X) C 6 
H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCHg) 3, 

[0 04 5] 

Z> fflk 3: M ■* S © #05a* 2 ft £ . 
(R 17 ) 3 _ a (Y) a Si- [OSi (R 16 ) 2 _ b (Y) b ] m -CH 2 -C (H) ( 
R 6 ) -R 14 -C (R 11 ) (X) -R 15 -R 12 (4) 

R*\ R 11 , R 12 . R 14 ^ R 15 « R 16 ^ a * b ' m ^ X ^ Yii± 

z. © <k & -fb-irfe & Aft W £ M^i" 5 & "=> ^ 

(CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , (CH3O) 2 (CH3) S 
iCH 2 CH 2 C(H) (X) C 6 H 5 , (CH3O) 3 S i (CH 2 ) 2 C (H) (X 
) -C0 2 R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 2 C (H) (X)-CO z R 
. (CH3O) 3 Si (CH 2 ) 3 C (H) (X) "C0 2 R, (CHgO) 2 (CH3 
) S i (CH 2 ) 3 C (H) (X) -C0 2 R, (CH3O) 3 S i (CH 2 ) 4 C ( 
H) (X) -CO z R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) - 
C0 2 R, (CH3O) 3 Si (CH 2 ) g C (H) (X) -C0 2 R« (CH3O) 2 

(CH 3 ) Si (CH 2 ) g C (H) (X) -C0 2 R. (CHgO) 3S i (CH 2 
) 3 C (H) (X) "C 6 H 5 , (CHgO) 2 (CH 3 ) Si (CH 2 ) 3C (H) ( 
X) -C 6 H 5 , (CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , (CH3 
O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 

2 0 miiE4f 2 000-3021 
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(±ffi©#55Ci3HT. XJiigjR. JUL ifettH**, Rtt*jRRl~2 0© 

T;i/^;b», ry-;n, r5^*;i/i) 

HO- (CH 2 ) n -OC (0) C (H) (R) (X) 
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